Conformations and internal mobility of a glycopeptide derived from bromelain using molecular dynamics simulations and NOESY analysis.
The conformation and internal flexibility of a glycopeptide Manalpha1-6 (Xylbeta1-2)Manbeta1-4GlcNAcbeta1-4(Fucalpha1-3) GlcNAcbeta1-N(Asn-Glu-Ser-Ser), prepared from pineapple stem bromelain, have been analyzed using a combination of molecular dynamics (MD) simulations in water with NOESY 1H NMR spectroscopy. Theoretical NOESY cross-peak intensities were calculated by the CROSREL program on the basis of models, obtained from MD simulations, using a full relaxation matrix approach. Special attention was paid to the description of internal flexibility of the hexasaccharide moiety by the use of generalized order parameters, in combination with the application of an individual rotation correlation tme for each monosaccharide residue. The tetrapeptide moiety appeared to be very mobile during the MD simulations, which was confirmed by the absence of NOE cross peaks. For the oligosaccharide part a model was developed to estimate characteristic times for large reorientational motions around the glycosidic linkages, associated with conformational transitions. For the Manalpha1-6Man and the Fucalpha1-3GlcNAc linkages such a flexibility was found with a characteristic time of 2 ns. In contrast, the Xylbeta1-2Manbeta1-4GlcNAcbeta1-4GlcNAc part of the glycan appears to be relatively rigid.